Inhibition of the cytochrome bd-terminated NADH oxidase system in Escherichia coli K-12 by divalent metal cations.
Co(II), Zn(II) and Cd(II) ions inhibited NADH oxidase activity in membranes prepared from two cytochrome bo'-deficient mutants of Escherichia coli K-12 with the following order of potency: Zn(II) > Cd(II) >> Co(II). The degree of inhibition exhibited by these metal ions was not diminished in membranes which contained elevated levels of the cytochrome bd complex, suggesting that the most sensitive site precedes this complex in the aerobic respiratory chain. For each of the metal ions studied, inhibition was determined to be of the non-competitive type. Based upon the efficacy with which EDTA alleviated inhibition, Co(II), Zn(II) and Cd(II) ions are proposed to inhibit NADH oxidase activity by binding to at least two sites in the respiratory chain with significantly different affinities.